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zor Xtra™, n=10, group 2), and a specifically designed curvilinear-tipped (Artic Circler™,
n=23, group 3) catheter. In 10 group 3 procedures, additional cryoablation lesions were
created using a 6mm-tipped catheter to complete the PV isolation. A total of 94 PVs were
treated. Pulmonary venograms were performed before and immediately after ablation.
Results
In total, 78% (74/94) PVs were isolated successfully; 21/33 (64%) in group 1, 11/12
(92%) in group 2, and 42/49 (86%) in group 3. The cryoablation time required for isolation
of each PV in group 3 was significantly shorter that for groups 1 and 2 (31±30 vs.
66±37min for group 1, and 77±45min for group 2, p<0.001). Thus more PVs were treated
during a single procedure in this group (2.1 ± 0.9 vs. 1.2 ± 0.4 for each of groups 1 and 2,
p<0.01), with similar procedural duration (288±91 vs. 316±109 and 243±81min, p=NS).
The PV diameters remained unchanged immediately after cryo-ablation in all patients,
and 8.8±5.4months after cryoablation in 30 treated PVs of 20pts who returned for further
procedures. During a follow up period of 4.1±4.6 months, 12/24 pts (50%) in group 1, 3/
10 pts (30%) in group 2, and 17/22 pts (77%) in group 3 were either free from AF or had
a significant reduction in AF burden as assessed by symptoms and 24 hour tapes.
Conclusion
Percutaneous cryothermic PV ablation is feasible and safe, and is facilitated by a specific
designed curvilinear self-expanding cryoablation catheter.
1071-225 Modes of Failure in Pulmonary Vein Isolation With 
Circumferential Laser Energy Ablation
Wilber Su, Susan B. Johnson, Douglas L. Packer, Mayo Clinic, Rochester, MN
BACKGROUND:Pulmonary vein (PV) isolation using balloon devices in the treatment of
atrial fibrillation has had limited success. Initial animal trials specifically using a circumfer-
ential laser energy balloon have been promising, but the modes of failure are unclear.
METHODS: To assess the cause of incomplete PV isolation following circumferential
laser energy delivery, 54 PV lesions were created in 30 dogs. Intracardiac ultrasound
(ICUS) and fluoroscopy were used to assess positioning and seating of the ablation bal-
loon. Laser energy was delivered at 3.5, 4.5, or 5.5 W/cm for 120 to 600 seconds. Abla-
tion end-points were defined as either complete electrical isolation of the PV or a total
ablative time of 600 seconds.
RESULTS: Acute entrance block was achieved in 34 of 54 PVs (63%). Of the remaining
20 PVs (37%) without block, incomplete circumferential ablation in 15 PVs was related to
an inadequate balloon-to-PV-orifice seal as confirmed by intracardiac ultrasound. Signifi-
cant blood flow leaks were localized to the inferior aspect of the LSPV (12/15 PVs) and
the inferior aspect of the RSPV (3/15 PVs). In the remaining 5 PVs with failure to block
despite complete balloon-to-PV-orifice seals, early branching of the PV, seen at the abla-
tion site, disrupted the intended circumferential laser ring.
CONCLUSIONS: Laser energy balloon ablation devices can successfully create circum-
ferential PV isolation. Failure to produce appropriate lesions is due to gaps in circumfer-
ential block that are most often secondary to incomplete balloon-tissue seals readily
identifiable by ICUS. Anatomic variations in the PVs also result in incomplete circumfer-
ential lesions at the balloon-tissue interface.
1071-226 Subclinical Pulmonary Vein Narrowing Is Common 
Following Atrial Fibrillation Ablation
Thomas H. Hauser, Susan B. Yeon, Seth McClennen, George Katsimaglis, Kraig V. 
Kissinger, Mark E. Josephson, Neil M. Rofsky, Warren J. Manning, Beth Israel 
Deaconess Medical Center, Boston, MA, Harvard Medical School, Boston, MA
Background: Radiofrequency ablation (RFA) for the treatment of atrial fibrillation (AF) is
increasingly performed. While clinical pulmonary vein (PV) stenosis is a rare complica-
tion of these procedures, subclinical narrowing may be more common. We assessed
potential changes in PV size following AF ablation using contrasted enhanced 3D mag-
netic resonance angiography (MRA).
Methods: Maximal PV diameter, circumference and cross-sectional area (CSA) were
measured in a group of consecutive patients who underwent PV MRA before and 1.3
months after their first AF ablation. The number and duration of RFA during the index pro-
cedure were also recorded.
Results: There were a total of 86 PV in 23 patients (20 [87%] men, age 54 ± 11 years).
There were significant decreases in maximal PV diameter (21 ± 6 to 19 ± 5 mm), circum-
ference (57 ± 14 to 52 ± 13 mm) and CSA (236 ± 118 to 194 ± 92 mm2; p < 0.001 for all)
from baseline to follow-up studies. No PV diameter reduction of >50% was seen,
although 7 (8%) PV had a diameter reduction of >25% and <50%. In comparison, 9
(11%) PV had a >50% CSA reduction and 16 (19%) PV had a 25% to 49% CSA reduc-
tion. The reduction in PV size was not related to either the number of RFA per PV
(median = 8) or the RFA duration (median = 210 s, p > 0.1 for all measures of PV size).
Conclusions: Although clinical PV stenosis is rare, subclinical PV narrowing is common
after RFA for the treatment of AF with the greatest reduction in CSA. The severity of PV
narrowing appears unrelated to the intensity of RFA and may be related to absence of AF
and/or hemodynamic changes such as decreased left atrial pressure.
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1072-209 PR Interval Prolongation but Not QRS Widening Is an 
Independent Factor of Functional Intolerance in Heart 
Failure Patients With Dilated Cardiomyopathy
Axel Champagne de la Briolle, Christophe Leclercq, Veronique Sebille, Francois Carre, 
Christian de Place, Philippe Mabo, Jean-Claude Daubert, University Hospital Rennes, r, 
France
Background: The aim of this cohort study was to assess whether electrical conduction
abnormalities and electromechanical correlates may independently affect symptoms and
exercise tolerance in patients with dilated cardiomyopathy (DCM) and chronic heart fail-
ure (CHF).
Methods and results: 103 consecutive patients with stable CHF and optimized drug
treatment, and echochardiographic evidence of LV ejection fraction (LVEF) <40% and LV
end-diastolic diameter (LVEDD) >60mm, were included and prospectively assessed by
12-lead surface ECG, Doppler-echocardiography to measure pre-ejection, ejection and
post-ejection electromechanical intervals, cardiopulmonary exercise testing, radionu-
clides angiocardiography and coronary angiography, all performed within a maximal time
interval of 24 hr. LVEF (radionuclides) and LVEDD (echo) were on average 26+9% and
71+8 mm, respectively. Mean PR and QRS intervals duration were 191+43 ms and
139+39 ms, respectively. PR >200ms and QRS >120ms were observed in 36% and 60%
of cases, respectively. Coronary angiography was normal in 86% pts.
Univariate analysis showed that the longer was PR interval, higher was NYHA class
(p<0.001) and lower were exercise duration (p<0.001) and peak VO2 (p<0.01). Signifi-
cant but weaker correlation were found for QRS duration with NYHA class (p<0.01) and
exercise time (p<0.02). Decrease in pulmonary and aortic ejection times, and in isovolu-
mic relaxation time (IVRT) were associated with higher NYHA class and lower peak VO2.
No significant correlation was observed for any pre-ejection parameter.
In multivariate analysis, PR prolongation and shortening in ejection times and/or IVRT
were shown to be predictive of higher NYHA class and poorer exercise tolerance inde-
pendently of baseline LVEF and LVEDD. QRS widening did not appear as independent
predictor of decreased exercise tolerance.
Conclusion: Within the limitations of this type of study, PR interval prolongation but not
QRS widening is an independent predictive factor of functional deterioration in CHF
patients with DCM.
1072-210 The Prognostic Significance of Right Bundle Branch 
Block Associated With Additional Conduction 
Abnormalities
Patrick Yue, Takuya Yamazaki, Vikram Aleti, Anima Mathur, Kyaw K. Soe, Victor 
Froelicher, Palo Alto Veterans Affairs Health Care System, Palo Alto, CA, Stanford 
University Medical Center, Stanford, CA
Background: The prognostic significance of right bundle branch block (RBBB) in a vari-
ety of clinical settings is well known, but there is little data regarding the natural history of
RBBB associated with other conduction abnormalities.
Methods: We analyzed index electrocardiograms (ECGs) on 46,933 subjects obtained at
a single institution between 1987 and 2000. After excluding a prior history of pacemaker
(PM) implantation, 1,675 subjects (mean age 69 ± 11) were found to have a RBBB.
ECGs were assessed for left or right axis deviation and atrioventricular (AV) conduction
delay. The main outcome measures were cardiovascular (CV) mortality and PM implan-
tation.
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Results: During a mean follow-up of 4.8 years, there were 307 CV deaths. A survival plot
showed a significant separation between those subjects with rightward, leftward, and nor-
mal axes. After adjusting for age and heart rate, left and right axis deviation had hazard
ratios (HR) of 1.6 (CI 1.2-2.0, p = 0.001) and 2.9 (CI 2.1-4.1, p < 0.001), respectively. Of
the 1,069 subjects with complete medical records, 51 ultimately required a PM. Abnormal
axis deviation was significantly associated with eventual PM implantation (HR 2.9, CI 1.6-
5.5). Among the 1,574 subjects without atrial fibrillation, an AV delay was significantly
associated with both CV death (HR 1.4, CI 1.1-1.9) and PM implantation (HR 2.5, CI 1.3-
4.6).
Conclusion: In patients with RBBB, axis deviation and AV conduction delay are associ-
ated with an increased risk of CV death and/or PM implantation. 
1072-211 Independent Predictive Accuracy of Classical 
Electrocardiographic Criteria in the Diagnosis of 
Paroxysmal Junctional Tachycardias in Patients Without 
Preexcitation
Esteban González-Torrecilla, Angel Arenal, Felipe Atienza, Javier Jimenez-Candil, 
Mercedes Ortiz, Alberto Puchol, Jesus Almendral, Hospital General Universitario 
Gregorio Marañon, Madrid, Spain
Background: In patients (P) without preexcitation, the differential diagnosis of paroxys-
mal junctional tachycardias mainly consists of atrioventricular nodal reentry tachycardias
(AVNRT) and orthodromic reciprocating tachycardias (ORT) through a concealed acces-
sory pathway. We prospectively assessed the independent accuracy of classical electro-
cardiographic (ECG) criteria in that diagnosis.
Methods: We included 240 consecutive P (153 females; 46±18 yrs) who underwent an
electrophysiologic (EP) study for paroxysmal, regular, narrow-QRS complex tachycardias
without preexcitation in sinus rhythm. Atrial tachycardias were excluded. The ECG
recordings during tachycardia were reviewed by 2 independent observers for the pres-
ence of the following criteria: a) pseudo r´ deflection in V1
 
and/or pseudo s waves in infe-
rior leads, b) P wave separate from the QRS complex, c) QRS alternans, and d) ST
segment depression ( >2 mm) and/or T wave inversion. The predictive accuracy of these
ECG features for the diagnosis of AVNRT versus ORT was evaluated through logistic
regression.
Results: EP study demonstrates AVNTR in 158 P and ORT in 82 P. The prevalence of
each ECG criterion for AVNRT P was: 44%, 24%, 10%, and 36%, respectively. Similarly,
these prevalences for ORT were: 5%, 65%, 23%, and 57%, respectively (all, p<0.01).
The presence of pseudo r´ deflection in V1 (adjusted odds ratio -OR-: 14, Wald Chi-
square: 22; p=0.0001), a P wave separate from the QRS (OR: 0.20, Wald Chi-square: 24;
p=0.0001), and QRS alternans (OR: 0.29; Wald Chi-square: 7; p=0.008) were selected
by stepwise multiple logistic regression analysis as independent predictors for the diag-
nosis of AVNTR (vs ORT). Sensitivity and specificity of the logistic model for the detec-
tion of AVNRT were 81% and 71%, respectively (overall correct classification rate: 78%).
Conclusion: In P without preexcitation, nearly 20% of paroxysmal junctional tachycar-
dias may be incorrectly classified on the basis of a multivariate analysis of classical ECG
criteria. The presence of repolarization changes during tachycardia do not maintain sig-
nificant independent predictive power for the differential diagnosis of the tachycardia
mechanism in these P.
1072-212 The Relationship of Poor R Wave Progression in 
Precordial Leads on 12-Lead Electrocardiogram and 
Anterior Wall Motion Abnormality on Echocardiography
Carlo Stuglin, Stefanus DeVilliers, Jawed Akhtar, Tiffany Blair, Royal University Hospital, 
Saskatoon, Canada
This retrospective observational study was used to evaluate the relationship of poor R
wave progression (PRWP) on electrocardiograghy (ECG) and anterior wall motion abnor-
mality (AWA) on echocardiography.Subjects with PRWP on ECG were identified sequen-
tially between Nov 2000 and Feb 2001 at the Royal University Hospital, Saskatoon
District Health (total: 9,762). These subjects were then cross-referenced with the RUH
Echocardiography database. Echocardiograms with AWA were chosen if they were per-
formed within a 6-month period following the ECG recording. A total sample size of 105
subjects met the inclusion/exclusion criteria for the study.
Univariate and multivariate analysis was performed using SPSS 10 software. The pres-
ence or absence of echocardiographic AWA was the dependent variable. Clinically rele-
vant precordial lead markers and gender were the independent variables (RV1-6, SV1-6,
R1, S1, combinations). Odds ratios (OR) and 95% confidence interval (CI) were com-
puted using binary logistic regression.
Of the 105 subjects, 35 had echocardiographic criteria for AWA. Statistical modeling
showed that the sum of leads RV234 (OR, 0.827; 95% CI, 0.728-0.939) and gender (OR,
0.361; 95% CI, 0.135-0.965) were significant main effects. The sum of RV234 was then
stratified into tertiles to reveal a dose-response relationship. Subjects in the lower tertile
(sum < 4.0 mm) were 8.89 times as likely to have an AWA than those in the upper tertile
(> 8.6 mm) (OR, 8.890; 95% CI, 2.527-31.274). Analysis by gender showed that the OR
for men was 8.89 and 3.94 for females.
In conclusion, a value of < 4.0 mm based on the sum of precordial leads RV234 can be
used as a simple ECG marker for AWA.
1072-213 Ventricular Pauses During Atrial Fibrillation Predict 
Relapse After External Electrical Cardioversion: A 
Prospective Study
Xiao Hua Guo, Mark Gallagher, Jan Polonieki, John Camm, St George's hospital medical 
school, London, United Kingdom
Background: The clinical usefulness of external electrocardioversion (ECV) of atrial
fibrillation (AF) is limited by the high frequency of AF recurrence. We investigated the use
of ambulatory ECG monitoring in AF to predict early recurrence after ECV. Methods: RR
interval variables during AF were obtained from 24 hours ECGs recorded before ECV on
119 patients (85 men, age 66.1 ± 10.0 years) with persistent AF. Two 24 hour ECG
recordings were obtained from 27 patients to evaluate the reproducibility of RR variables.
All patients were prospectively followed-up during ECV, one-week and one-month later.
Results: Of the 119 patients, 16 (13%) failed ECV and 65 (55%) were in AF at one-week
and 81 (68%) at one-month post ECV. There was no significant difference between out-
come groups in clinical variables. Repeated 24 hours ECGs confirmed the reproducibility
of the maximum RR (RR-max) and the minimum RR intervals during AF. The RR-max
was longer in the recurrent AF group than in those who maintained sinus rhythm at one-
week and one-month. This was more significant when the RR-max occurred during the
day (one-week: 2549 ± 491 vs. 2007 ± 522 ms; one-month: 2555 ± 501 vs. 1890 ± 425
ms; p=0.005, p<0.001, respectively). Compared to patients in sinus rhythm at one-month,
in the AF group there were more patients with RR-max > 2800 ms (31 vs. 11% p= 0.021)
and more patients where RR-max accrued in the day with mean duration of the next 9
longest RR intervals > 2000 ms (72 vs.27% p=0.015). Multivariate logistical regression
analysis showed these two RR-max markers were independent predictors from age > 60
years old, abnormal left atrial size and AFduration > 1 year. Average heart rate over 24
hours was significantly lower by day and night in the patients with these ECG markers
than in those who without, but lower average heart rate was not predictive of AF recur-
rence. These results were not influenced by amiodarone. Conclusion: Ventricular
pauses during AF predict relapse after ECV.
1072-214 Ambulatory Blood Pressure Predicts Left Ventricular 
Hypertrophy in Prehypertensive Women
Peter Kokkinos, Andreas Pittaras, Demosthenes Panagiotakos, Athanasios Manolis, 
Puneet Narayan, Vasilios Papademetriou, Steven Singh, Veterans Affairs Medical 
Center, Washington, DC, Georgetown University Medical Center, Washington, DC
Background: The JNC 7 report points to elevated cardiovascular (CV) risk even at sys-
tolic blood pressure (SBP) levels of 120-139 mm Hg or diastolic (DBP) of 80-89 mm Hg,
classified as pre-hypertension. Left ventricular hypertrophy (LVH) in an independent CV
risk factor and it is more closely related to 24-hour BP than office BP. To determine if pre-
hypertensives have elevated 24-hour BP and increased left ventricular mass (LVM), we
assessed 24-hour BP and cardiac parameters in pre-hypertensive women.
Methods: Two-hundred twenty, pre-hypertensive women (age=54±10 yrs) with resing
BP=130/78 mm Hg and free of overt heart disease were consented to undergo an
echocardiographic assessment and 24-hour. LVH was considered as LVM index >105 g/
m2.
Results: The prevalence of LVH in these women was 54.5%. Significant correlations
were noted between LVM index, 24-hour, daytime and nighttime BP. Age, and 24-hour BP
were significantly higher in women with LVH versus those without. Multiple logistic
regression analysis revealed that SBP, nighttime DBP, age, and BMI were the strongest
predictors of LVH (table). Cut-off analysis revealed that the daytime SBP threshold for
LVH was 145 mm Hg. There was a 4-fold increase in the likelihood of having LVH for
every 10 mm Hg increase in daytime SBP above this threshold. 
Conclusions: Daytime SBP predicts LVH in prehypertensive women. The threshold for
LVH is >145 mm Hg. The likelihood of having LVH increases by 4-fold for every 10 mm
Hg increase above this threshold.
1072-215 Depressive Symptoms Are Associated With Reduced 
Heart Rate Variability in Individuals Without Coronary 
Artery Disease
Viola Vaccarino, Rachel Lampert, Forrester Lee, J. Douglas Bremner, Jerome L. 
Abramson, Nancy Murrah, Nadeem Afzal, Faiz A. Cheema, Jack Goldberg, Emory 
University School of Medicine, Atlanta, GA, Yale University School of Medicine, New 
Haven, CT
Depression is a risk factor for CAD, but the mechanisms remain poorly understood.
Decreased heart rate variability (HRV), a measure of autonomic dysfunction and a risk
factor for CAD mortality, has been associated with depression in cardiac patients, but few
controlled studies have been conducted in persons free of CAD. We performed power
spectral analysis on 24-hour ambulatory ECGs in 50 male twin pairs aged 47 to 57 years,
free of symptomatic CAD, selected from the Vietnam Era Twins Registry as as part of an
ongoing study of depression and CAD. Log-normalized ULF, VLF, LF and HF power were
calculated. Current levels of depressive symptoms were measured with the Beck Depres-
sion Inventory (BDI) and lifetime history of major depression with the Structured Clinical
Interview for Psychiatry Disorders (SCID). Mixed-effect models were used to compare
each twin with his brother. All HRV parameters except HF were significantly associated
Variables Beta SE Wald Exp(B) 95% CI P
Intercept -25.3 3.6 - - - -
Day SBP 0.14 0.029 23.5 1.15 1.1-1.2 0.000
Night DBP 0.08 0.02 9.8 1.08 1.0-1.1 0.002
Age 0.06 0.02 8.5 1.06 1.02-1.1 0.004
BMI -0.12 0.05 4.9 0.88 0.8-0.9 0.02
